In vivo mutagenesis of the Hoxb8 hexapeptide domain leads to dominant homeotic transformations that mimic the loss-of-function mutations in genes of the Hoxb cluster.
Hox proteins are transcription factors that control developmental pathways along the anteroposterior axis of vertebrates. On their own, Hox proteins bind DNA weakly, but they gain specificity and affinity by interaction with members of the PBC subfamily of homeobox proteins. In vitro studies indicate that most of these interactions are mediated by the conserved hexapeptide motif of the Hox proteins. To study the significance of these interactions in vivo, we have generated mice that carry mutations in the Hoxb8 hexapeptide motif. Analysis of skeletal features of these mice reveals the presence of a dominant phenotype consisting of homeotic transformations, similar to those observed in mice with a loss-of-function of Hox genes, such as Hoxa7, Hoxb7, and Hoxb9. Genetic tests demonstrate that the mutations in the Hoxb8 hexapeptide motif are affecting the function of other genes located in the Hoxb cluster. The expression pattern of these genes is not affected; rather it appears that the mutant Hoxb8 protein interferes with the function of other Hox genes by binding to their targets. Our findings suggest that the homeotic transformations result from altered DNA binding specificity of the mutant Hoxb8 protein, implicating the cooperative binding between Hoxb8 hexapeptide motif and cofactors as a critical element in the fine-tuning of Hoxb8 protein target specificity. This is the first time the function of the hexapeptide domain has been evaluated in vivo in mouse development.